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1 oA RTE vlmste] WA o]t YAHom Gl IAR AAAS 3P
o
L

9] W 7H(Mean Percentage Error, MPE)Sl| that ¥ e} o}-&2] v, 0 A FH

T(Mean Squared Percentage Error, MSPE)= H|wdl=5 SttHe), VPE= EE“'? o|1 MSPE=
LY e el mppe eAge] WRAHA A12A oAgel Belbias)E UehiH,
MSPEE AF&°] 07l drhd By e FitEo] Jerts HoFe Jes A48 &

&4 (efficiency)= YERATE. MPE7Z} 00l 83t MSPER ZHA ke 4 &0 £ 34 3¢

¥l

o
T

$2 AT WE AZAFFIF §,2 TR Mo AEPFAE etk T,
o

galo] Wr1e 2T/ HELALS MPE| R BAGH, MPEI§-0017] AaAE A(S)

MPEI@=%Z1@=—, (1-Bz;,)=0 )

asyg A BY 5,2 Agstel Hrek A9 A®)Y 2 tgs I

15) 2 Frhleg 7t g F7Ea7E sl AERA Als oA 3
S| e T4 9 S| AA Rl A8t 1 vt
Hzrbo} vwa & Qe AAFI7) 2AsA] Gorng ©389] A ‘lo
F2 S F 9] 319 EE(subsamples) 0.2 W3 1 F @ A
ToZ A, g g ?ﬂ% Jﬂﬂ"ﬂ”ﬂ"q;oi e ZiE 7V
16) gt o] &3k A dH o2 A ox}d-’] F g}k ol oA}
Al L—J ﬂi_ = EE%‘}E 34\'3— @ EX}EO] \E_L Zioﬂ JH ‘ﬂ Fojgl= *“O] 1 @ vlite] 7bsst
= Haslete FAFY E FEH R tde] A& ¢ 7] fEo R wddEnt 4
EH_JJP{}—— 2| 43KHLAD, least absolute deviation)dle dll= A3 A& Hol o8] 3feiof it}
17) A& AFHT ol ak& Adighe] WS nad + Jok out Aojge A F3 2 vl
A ol £ Fo] ERY Wolt) Eg QA& AFHETS FHAsele AL oAb&] Ak
His Hagste A vg] A&l & Aol s EH(penalty)S F-oi5t= E37} Stk
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weA, o] Aol MPEI G, =09 ZAo] AFAHOR FEAAL Rt F HAAFEA
A
=

% 6,2 Assel WD A0S eAee BUHL FHAA worl FPFAE AAFT
w3l Wel(bias)E 2tk ol Apgo] TFE BEAA AR A9, HAAFEE Bl
Aol 4 Ya-09l 24 FEste] BHYS BFeE 23 T2 EYolrh E24 3
A ARl Belg FHeht A E= AG)e I74e BRG] glen 13

ol Hel7h BAstIY) MPE|§, < 03 TE 5 7 "ok

M1=58 Y+, ©)
MNa, (Y u=0)

Jlm, A10E BHIT
le/%zxizl/%Z(l/mi) 10)

T2 A golmnR pe] %319

21100 #5E F7hlF mo dF et oA o
] 2 3 po FHFE g2k st 4

Tolth9). o] e} ol M={m my,....m,}° ZPTL

(10)2 F7171x]9] HFOAES 002 V7] s A2H TS5 2 dS AHes}
oo} grhs AL ouldith & 23H T 5,5 A4 IR oA ge BHAS BE

18) FA o2 E AAIFY A4S 93 A2 LAl g3 AHge] FHPX 2 nliEste] 02
2 e 24 23kgke 3171 00] "k S A- e 4 (normal equation)e] A ®IAl 271
AN eap&e] Helrt glolAAl =u T4 AR dHgo] EA8HE Feth £ FoH|S
ARG M= AUGE Frletti gt eabg&o] Hort Al A etk 1 olfE 2(3)Y] FEW
71 Apada] AAYS Frlett et 1 Z397) §17] W EolthLiu et. al. 2002, 144)

19) Baker and Ruback(1999)& EE7|9ES] F7HY X3l o] HAAFFH Fo 2 -4 Fd
< FA8IY ol& (7)ol A HE Bls} o] Zolt} Baker and Ruback(1999)°] 43 A2 2](3)2]
ARY 1=8 X +u, (Tu =Pe)ol b} X, =1/8+0, (v, = Pe/p)oIth 5 AAEI} A9

olal F7P7F F&EWRI Ao] oplel, W2 I Aol SAA Bt F&w otk A

S digt AR FERGe] Ayusd g gAZe] tarks Mo g

He

I
FETQ2003, 1342 F2 REIATSF 1=02, +u, M 3ol Yu=09 20L&

N oE rE
-

o)

PN
T
il
Ful

2 Ay
o Lk
M opl

gl

TolB o x = 1/5+0 N TS Hasre 20 VEFE vY £
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tho), Wh, el A Fsk ukek Zol, (79 5,5 AEdte] REIIQ Frhe T A
AF7teke] B oA & @ 0mnt Atk F MPE|§,=0°]1 MPE|S, < 00@1 o= &
27149l F7He A 1 vel FiAeR 4 HAaFA I
olAl 7t FHFER MPET MSPES ARFste] QAb&e] RS vlmate] Bah WA ALk
Fesks el % H A& 719 io FpleE orlshe 2

WS M =P/D SN T
Asiel, Fohilse] 2Ash BB A9 2l 2UEE B 5 ok 5
o] =79} Aagle]l o Hlew Fasith,

- P-P. BxD—(P/D)xD, p-(P/D)

A& ===y p (/D)

= Bx,—1 (11)

Q(ll)oﬂ/\i M={my,my,--,m,} = 1 49 X={z,x9 2, o] FAAHE w] TE7|Y

et B7PHA ] A u e AAtEA BTSSR ALSEA o] Thsditt. 4 HEA ) 4

FHE FAEAR) 6= Ba,20mr,) B AL B MPESS MSPEE T2 2o AL

=

MPE| =~ S-S5 - 1) =F =3 -1 (12)
-0
Bu
S olwn ey~ = =
MSPE| 8 = uu= (u; — w;+u;)
= S =)+ e D@ 20, - =)
- ;Z(E‘zi—ﬁz)u(ﬁzﬂ)uo (13)
S 2
_(g*)25§+(@ 1]
B
= Qabgo] WAk + el o) Al (MPE?)
20) B8 o] A FHEFS B 9o v A A8 wf At gle ATkE 2 Al
) el Ht u}% wE 240 LU WAFFAE AT v} fEAZuY B
HarteEdel Add 4+ ol ol @ BAE MARTAe BAEAE ORE RE A7 B4
ok,

21) A(IDE 234&o] (N A7 BRI oL JeES o] S8l A9 BAeIA e
©AE st A0S S Fe Bedl Xel B B85S 7142 Aot



44 NZetsAME / mi4d ®M1=(2013. 2.)

A (12)9 M= —Zi X={z, 29,7, } 5 AEHAI Fo|BE 1 A5 F7HIF v=

{mymy,.m, } o 28 rolete o] o] &H Utk 4(12)% 5 & Agdto] Bk eapeo]
Al MPE|F 7} 53 5,909 v &9 o4 éw—"- onge}. e 2(13)& MSPEZ} 23

&0 A4t Holo AF& F3 go 2 AP S HoFrh S MSPEE &9 EAtaT
b AoaTe UHE, A7)0 BaEke 5o Ags Foplsel A5 xe) #EEA 5
L, -7l ez AP

2 (12)9) Fol M={my,my - m, ) AEAT §,, ZIAAT 5, A2ARTFAE §,S 2
= tslstd mPEE 2t FHFY] TR A e 2t

MPE@—%lzo 2) (14)

H

MPE| 3, = /ﬂ? 1=0 (15)
H

MPE@:@— 1<0 29 (16)
Bu

o714 A14)2k 4(16)2] Tl 217 Cauchy —Swartz F-5-4]°] 2853l 9iti24). whepA,
FEHT 5,5 LA /L A4 Fokel e A B ke = et Sk, 23
8,5 A& A7t glom, AXAFFEHF 5,5 Agahd Aagrtee Aert By
ok 2(15)9] A 2(10)e] Z2IHE IRIAA Foh

g 2(13)el 7 A o] HadAE A gotd BaAFAE MeprelE the 22 o
2#A7E - g

2

=Y

2) Z; :(%Z%)(%Za):%(Zzi)(Zl/xf)z !

Bo (X1 1 Q)P
= ﬁ—;—(zﬁ)(nz@)—n S
1 1 1

24) Cauchy -Schwartz =520 <&t (o} +a) +... +a))(—+—+...+—) = n*7} @) wpgbr] oj|

n 2 2

a d @,
%‘0] BE e {1,2,..,n}ol el ¢ #t= Zerhd, 2 %F% 5;:“} I 5949 dE9 e Fetd
B} 27u 3ok FrhleE S5 tis) %Hﬂ 2 Fouw, WE e {1,2,..,n}oll el z, 9 1/z,7
ol 2(14)7F At ek o AN (of +a3 +- +ad )P+ 1P+ +17) = (g +ay +-Fa,)? ©]
w2 A6 AReh

0
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2
MSPE| 3, =(8,)5%+ Gl—q
H

> MSPE| B, = (8,)* 5%

2
> MsPEI T, _<Eo>25;+[5—£—1j (17

mZell T3] R 2(17)¢]

a3l =
A 54 A2AFFEY 4,8 3 A e BE 39 M8 MsrpE A2

- 2
FAAS A S A (5,055 - G si= (221 o 9 gean
H

& MSPES] Ztolg F435te FEoA Eataate] atol= Helaate] Aol & F713tt) o] de]
oae BE¥o MErE a8 <ad >3 #Ztr)

IR FIMS ZHES,, Oy )8 FEFIH 248 2E MEE
Ham@EF .
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= oM &
.I
o
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CE 1D FoHle FEEG,, 6, 6y 6,8 FEFIIY 248

Bk AA | B[ 2RE | woh | AH | | EY | ek
TAE - - TAE=E - -
b = B == A | MFEgE | s b = xtg | MEE
Zu | P/E 8 u; | ul PJE B u; | w
(i) A AERET 5, A8A B: 5943 5, AEAl

1 19.57 5.00 2914 2914 8.493 | 14.00 5.00 1.800| 1.800 | 3.240
2 19.57 | 10.00 0.957| 0.957 0.916 | 14.00 | 10.00 0.400 | 0.400 | 0.160
3 19.57 | 12.00 0.631| 0.631 0.398 | 14.00 | 12.00 0.167| 0.167 | 0.028
4 19.57 | 15.00 0.305| 0.305 0.093 | 14.00 | 15.00 | —0.067| 0.067 | 0.004
5
6
7

19.57 | 20.00 | —0.021| 0.021 0.000 | 14.00 | 20.00 | —0.300| 0.300 | 0.090
19.57 | 25.00 | —0.217| 0.217 0.047 | 14.00 | 25.00 | —0.440| 0.440 | 0.194
19.57 | 50.00 | —0.609| 0.609 0.370 | 14.00 | 50.00 | —0.720| 0.720 | 0.518

gl 3.960| 5.654 | 10.318 0.840| 3.893 | 4.234

ks 0.566| 0.808 | 1.474 0.120| 0.556 | 0.605
C:x38 5, 484 D H2AFFEEF 5, A8A

1 1250 | 5.00 | 1.500| 1.500 | 2250 | 850 | 5.00 | 0.700| 0.700 | 0.490

2 12.50 | 10.00 0.250| 0.250 | 0.063 8.50 10.00 | —0.150| 0.150 | 0.023
3 12.50 | 12.00 0.042 | 0.042 | 0.002 8.50 12.00 | —0.292| 0.292 | 0.085
4 12.50 | 15.00 | —0.167| 0.167 | 0.028 8.50 15.00 | —0.433| 0.433 | 0.188
5
6
7

12.50 | 20.00 | —0.375] 0.375 | 0.141 850 | 20.00 | —0.575| 0.575 | 0.331
12.50 | 25.00 | —0.500| 0.500 | 0.250 8.50 | 25.00 | —0.660| 0.660 | 0.436
12.50 | 50.00 | —0.750| 0.750 | 0.563 8.50 50.00 | —0.830| 0.830 | 0.689

2y 0.000| 3.583 | 3.295 —2.240| 3.640 | 2.240
iy 0.000 | 0.512 | 0.471 —0.320| 0.520 | 0.320
- PP _ M . . s ;

F) u= = T () B 52k (2ol AT va 2t ()@ ARk

<¥E 1>& A oA =93 Y& A ) Absdd 5, AEA s MPE
£ 056622 7t Aoyt Vel a, 23T 6,5 285 MPEE 007 3182 H
= TR, H2AFFH T 5,5 HEstH PRI HHF o R 03209 HAaH

25) o = sl o) A7) A4le] §AMeel e TRE A A4S Alelel

€ 482 MM wazz—a g Tk BTk 9 B & Yok A

W
o 1 A
>
N
o,
=]
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= Aot ook auu A eabeS vashd H2AFFYE 5,2 A& A9 Ha e
&2 052002 23T 4,2 A4 459 FEeat =
MSPEE HEA|FE %

g
7A$- 0471, A=A 5,5 A8 A 14749 £0.7 ol wE j=10]

=

21(12)¢ 2(13)e 54 F7hle F43Fs 488 o exbso Ao}
ZEA)7F oAud Aol AL AJAIME A A5 5 =
Wl M ={mymy,-,m, 1o 71818 T B AEste] Hrh, ATt (5,) = 718 (8,

> 239 (8,) 9 BAVF & AHSIBR, MPE| S, = MPE|§,

IV

MPE| 3, 9@ MSPE|B,>
MSPE|3; = MSPE|3,9 BAF ARE Aoz 47 58 = sink. & o B3skA A7k
o8 7t Hd TGS AHgShe B-ets 2P atnt AEs A o] e
2 AE 922 4A A= 5 doRe. w3 FFHd Fgete FhS7 2" A
T, dlE S0 EEFHAMAE FHIIx 2 12 Ags A o] 1082 A &3
B7re 7, eakeo] Hojet eargo] 0 ZA ] dup R H o] YEpdA| v 4 Fae
FUA RS A Hlms hetd ¢ dn.

z
ne
il
o
o

26) 7P asks AFEA Al bl B o deddd ALA vteEdE A
QA5 ZAstolof gt Avfsta vk

27) 17 F7HIEE A&ete REdA e R 9 l ol (B)ell W3l §'=10, FF=AHB)
el §=12 A gt o] AS ool Weloh AEHL ¥ lﬂri skat. B2k 24 ol tiske]
P/ES 9F X, P/B° 95F Y2k b, A(1)lA P/E°ﬂ st w=10x, —1°] 3, P/l et
o u=1Y,—1°]th ¥ 7}x F7h)5(<] %F) x¢t vol FRER eakee HolE AlLtehd,
[MPE|B=10] = E(10X—1) = 10E(X)—1°] 1

(MPE|B=1] = B(Y—1) = E(Y)—1°|T}.

=, A9 Arle TS 9421 x9F vl Hatol Zhz 103 12 F3 ghol Erly 1o 233t
Lhol] we} A7 Frt

U7 IR 2 A F A&

[MSPE|3=10]= E(10X—1)* = Var(10X—1) + [E(10X—1)]*> = (10)* Var (X) + [10E(X) — 1]
[MSPEIB=1]=E(Y—1)* = Var(Y—1) +[E(Y—1)]> = Var (Y) +[BE(Y) — 1]

O 2A, A& EEAL FUHlF I 4t Helo] Ar|U) JEFE mh

w3, £t pol el 7107} 5-18 A8 /NS 322 /fEite Fee) o8-S AN, 2(22)
AA 4,=0.6(10X; —1) +0.4( Y, — 1)) L&
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4BH O vfg IURPAE BPhn A%} A
S7h Ieke S Awugich ol el ek Fdsel Zdth 41T B AER TS
AR eakge Belvt go18 sk Aol o Reld A7k Bk sed,

NN o v )X D, _ ,
= >~ 2= 3% 370 = -1 S ﬁpr _*M
TR M0 SR M FHFOR ARG By AR E —(5 =l 2

M-, i

A&o] B MPE=%Z( 7 Z)O]E} oluje] MPEZ} < 0] B71? M=, &EWS Mol
= ]. I ) I e} =z L ‘-J/]: 1 7_M

thatod, EZ(zl/f—M):o T Y (M- M)=08 BEATE BAZIA], A= ~Y\—7 70

_M 2

S WEAIE Al otk o e Ak AlEe] Wl MsP —%Z(T)

& A2INATM AT e LRI LD ) we TG X (3 M)’

1 —_M 2 __]l/ 2
= AasATE BAZFIA 3| — ) U || & ARSAATE SAF] of

< ey 1 (e} =z T 1 T_M = -
W W LR (r-M)=0% wEAVE e Ly ) 08 BEANE TE
- n 1 o o 1 T—M\* -
D7 ©ed] AN B 1= 24 v stk B9 Y| | & Aa
; " i
2 M,
_ Y /) -
NAFE T8 A4 20& FouH 7= S eln ol A 7@ A2AE
sNATE 7= HA3] 14 Zo] /L) 1 o] ANA T3 H A F
A Zolth.
MPE= 0.6[10E(X) —1] +0.4[E(Y) —1] =0.6(10) E(X) +0.4E(Y)—1 ©]|aL,
MSPE= Var[0.6(10X—1) +0.4(¥Y—1)] +[0.6(10) E(X) + 0.4E(Y) —1)]?
=(0.6)%(10)? Var (X) +0.4> Var (¥) +2(0.6)(0.4)(10)(1) COV(X, ¥) +[0.6(10) E(X) + 0.4E( ¥) — 1))?
ofth. wehd eabeel w&AelE FhlFel A5 xoh vel FEAte] 9L MAR YeT @

F 9tk 2 xsh vel 4REATL 25 m84el Y0k
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W 77h GEwS vel FUReldy AheARd —YIr-ul e Adeddd

T-M|, _ . .
e Hasa AR

SI7- ajel AzsheIe. 92U b 948l Arkgrel BA Y

T— M, _ _ _ _
L AL oYtk Z‘ "‘% 2 43}A7]= T LAD (least absolute deviation)= X138 A & H
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lo,
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>
rr
N
N
=
-l>
lo,

1=}
o

A 0& A exee U

7t. MPSQ| 7HE

MPS(mean preserving spread)= A& (71Ul gh)o] FL 3t
Tk MPSE Ao HoJshd, ojd g5 =
o] d¥-E FAf HgEo g T e AF A2 SEEE
2 ek,

14k 169 S27t dHete B¢E TP M={my,my -, m,}7F BE ol Hh3

N e ghe Zhe ASolth & V(M) =00] W 557 AR AT webd @A o 42em

A ol @ B¥7 ohe @ BE el WEA MPSY AL ol
1= Aol £AE mf7)E AL B-EF (partial ordering)o] 2} & <= it} o]
S Eil(variance) & AHEZ A 71l BLF BE FEEF gl 2 A= A4S WA
2~
nn

2
S
7
w2
Lo
i
o
i
Mo
¢

TA 9} HEEA] dAJEteE AL oY, & SEEE V:{’Ul,’UQ,...7’L)“}T+ WE{wl,u;Q,.‘.,w”}Q]/\‘l
g MPSQ! A& ofuth et w7k ve] MPSol®, HEEA]
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SR, olnl elA g AEHTT GG E, 2R Ee WA 22A e Wt Ak
% Wegitel BUT 240N, FERE Fibo] AN A3} $EIA AL AL B
A7} ohvl, 2557} FAAE A% FA

9 AL FETEIF MPSY 7ot
Rothschild and Stiglitz(1970)= W7} Vel MPSO|™H W={w.wy -, w,} & $ sl
o 3t ghar gl AEH IOl V={v,, vy v, } 5 NAZ Aol ¥la) gardta, 219G
AHEE THHAE F Jo2 n={w,wy - w,}E WYE L5 ghe] Aeddo] v=
{01 Vg, 50, 35 A Aol Blal 7hashd w7k ve] MPSo|th <18 2>olA4 n=2%1 A%

£ d=Z 9, W={w,w,} % V={v,v,}9 ‘=T FL3|T, Ao 2E5FS f(.)el

o sfod [f v,) + 1»2)}>l[f(wl)Jrf(wZ)]OL"ii, W= Vel MPSolth. Hgk Jo 2 7t ve
MPSe|H, B34 gtel AEBE BNE Llf(0) +1(0)]> 2lFw) +F(w,)e] A7 Y
B,

8 2> 25840M MPS2 MAsEHA9 24

=

w1y v Vs W

v}3k714] 2, Rothschild and Stiglitz(1970)E w7t ve] MPSeo|™, doje] 23k (.« ) o)
—6]'0217 W:{wlvwga"'vwn,}% EHOX:}@' i'g—f,l %}]\_9] ﬂ'%jﬂﬁo] V:{UlaUQa"'7Un}9;| EHC]’:]] :_]: ?‘\5:1—'/;‘ %}\_9]

APl v S, 1 A 4RFS S

o
o[N

Mitchell(2004) S 323899t} Load(2002)l & Ab&H o] 21 Biko] ¢
7459 W7} oA =] Uk E MPSE Al F-EolA Bt — Ao
o] #4, & &&= A]ul(stochastic dominance)E T} Rothschild and Stiglitz
932 7 @ E5e B8-S, Fito] FLg 7hEH ko] ot
7B57F wAG) 2 ‘:"\J tal MPS/IE & AF-8-8H MPSY 75
#o P pgasith S gEREY Ho] 4T wf Eite] Attn
= Ao A

3%6“0 o gt }1& «1 =
G ol At FEEZ7} MPSo|H F &I e A 7

N BETS gkol B9 qas
1 9= gFa
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Lt MPS2} Hit 7te| A & 24t
ko] Rothschild and Stiglitz(1970)2] % 2] & ]&3le] SR E7F MPSE u) A&, 7]3}
Pt 9 2P ) REE B FERE Fibo] ol GFS VXA ek )

H7|z v FERSTE Fole #hE Ze A5E dE 2717 g
1

of,

SlnGey) +1n ()] > Sln () +1n(w,)] (18)
/o) + (/)] < L0 /w) + (1 w) (19)
SBA+ ] < St + ] (20)
In(v,) 7F @EFEOIER Inl- (v, +v,)] = Tln(ey) +1n(wy))o] ARG, 03714 zpae 4
SR (o, +y)o] 2IE AT gol 3 SHE AHAAT (,0,) 0l WS 22F AT ko]

B Ateyde rlehd iy 33 AU 25E 4 7 i wd wrb vel MPselH,
AN Inl5 (o, + )= Inl5 ()] = 20 (0) +1n (e)) > Llin ) +Inwy)]o] 4 A3
B2, AEFEd NHFRY Aok B ALE T 4 Uk @9 AEF T 294979

: of ¥ S >3 ulo o X
i 117y S BV AR v B w7k vel Mesak,

73‘?‘ 5[”1"'”2} =

1
1/2)[1/v, +1/v,)

(19)el] 28] ZsH o] Br gho] ©] AR Ho=, %['111-0-'112}:%[11)1-‘:-11)2] =y

1

g 420)= 2wzt ve] MPSY 7% ElW > E{V oItk MPSe| el ol Fnt =
EVEOlBR Var(V)(=EVA—EVE) > Var(W) (= ElW—E(WP) o] AEEE & F Utk &
w7t ve] MPSolH, we] EAke po] Ealo) el 34 =)
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Bias and Efficiency

of Equity Valuation Using Multiples

Jong—Moon Oh*

<{Abstract>

In this study, I analyze the factors that determine the proximity to stock prices of valuations
generated by multiplying a value driver by corresponding multiple, which is calculated with the
ratios of stock prices to that value driver for a group of comparable firms.

First, I compare validities of projected prices from the three methods for averaging multiples
(arithmetic mean, harmonic mean, and least squares estimators), based on mean percentage
errors(MPE) and mean squared percentage errors(MSPE).

Second, a critical determinant for the accuracy of equity valuation using multiple is the
dispersion of each price—to—value driver among comparable firms. With the concept of
MPS(Mean Preserving Spread), I prove the effect of a change in dispersion of multiples among
comparable firms on the accuracy of valuations.

Third, the relation between the dispersion of multiples among comparable firms and the
valuation accuracy using multiples indicates that a good multiple valuation procedure should be
designed to render smaller dispersion of each price —to—-value driver among comparable firms,
when I consider the criteria for selection of comparable firms and when I make a choice among
value drivers.

Fourth, setting up a selection criteria for comparable firms is analogous to separate a population
into distinct subpopulations in the regression analysis for the purpose of estimating parameters
more accurately.

Fifth, Too elaborate selection criteria might have the sample size become too smaller and cause
to increase the sampling error. So, screening a small number of comparable firms using various

elaborate criteria is not so good a statistical approach.

<Key words> the comparable valuation method, the complementary valuation method, valuation multiple

* Assistant Professor, Department of Accounting, Dongguk University.
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